Supplementary
: Locations of ice cores used in this and previous studies. Ice cores used in this study (,,,); locations used in previous studies (∆); (,) lead record at that site measured at sub-annual resolution. Sites (,) also were used in the lead isotope composite. Map generated using Panoply Data viewer; Schmunk, Robert B. (2014) . Panoply Data Viewer (version 4.0.1) [Software] . Available from http://www.giss.nasa.gov/tools/panoply/. 

Supplementary Figure S7:
Correlation plot between the long-term averaged lead deposition flux and snowfall accumulation rates at each site. This relationship was used to scale the lead flux at each site and correct for differences in accumulation rates. Preindustrial and industrial relationships cover the years 1600-1850 () and 1890-2000 (), respectively. Only ice cores that extended into both time periods were used in the correlations (filled circles). The ice cores not used in the correlation still follow the same trend (). The y-intercept of the fit is an indication of the dry deposition flux. For background (polluted) conditions, the dry deposition rate was 0.0310±0.004 (0.247±0.009) μg m -2 y -1 , and the wet deposition rate was 0.152±0.004 (0.279±0.008) μg m -2 y -1 when evaluated at the average net snowfall rate for Antarctica of 166 kg m -2 y -1 32 , so dry deposition accounted for ~17% of the total during the background period 1600 to 1850 C.E. but ~47% during the polluted period 1890 to 2000. We combined the preindustrial and industrial sections of the records by weighting the contribution of each record using a linearly increasing scalar during the period 1870-1888 C.E.
